The isolation of a new mycoplasma from pooled lower-alimentary-tract tissues of a cow and the isolation of serologically and otherwise similar organisms from the lower alimentary tract, feces, or urogenital tract of other cows are described. The first isolate, designated Ilsley, was used as a reference strain, and two clones were examined in characterization tests. The Ilsley strain has the essential cultural, morphological, and biological properties of mycoplasmas (including a typically low deoxyribonucleic acid base ratio of 26.4 mol% guanine plus cytosine) but exhibited some unusual features of minor taxonomic importance.
These included the ability to metabolize both glucose and arginine, resistance to polyanethol sulfonate but not digitonin, and an unusual morphology, as indicated by electron microscopy, with flask-or club-shaped cells and some distinctive terminal structures. The Ilsley strain was shown to be serologically distinct from 57 Mycoplasma nomenspecies (14 from bovine and 43 from human and other animal sources), including species with similar biochemical and cultural characteristics. On the basis of the above findings, it is proposed that this new strain and the other, similar ones belong to a new species, Mycoplasma alui. Strain Ilsley (= NCTC 10157) is the type strain.
Apart from certain obligately anaerobic mycoplasmas recently isolated from the rumens of cattle and sheep (17, 18) and proposed as belonging to a new genus, Anaeroplasma, mycoplasmas have not been reported to inhabit the alimentary tract of man or other animals. However, in recent preliminary communications (8, 91, we described an apparently new species of Mycoplasma, able to grow aerobically, isolated from the intestinal tracts and feces of cows. This paper describes in detail the isolation of these mycoplasmas, their characterization, and their taxonomic status in relationship to other mycoplasmas.
MATERIALS AND METHODS
Bacterial strains. The Mycoplasmutales reference strains used in this study were obtained from the National Collection of Type Cultures (NCTC) or the Mycoplasma Reference Laboratory, London, England. Strains Ilsley, 976C0, 299581, and B155SI were isolated from the intestinal tractwf cattle; strains F376, F383, C31, C182, and C692 were recovered from fecal samples from cows. Further details of the intestinal and fecal isolates are given in Results. A list of strains, including reference strains and antisera used, is presented in Table 1 .
Media. The media used for isolation experiments consisted of glucose serum (GS) broth or agar, urea (U3) broth or agar, and arginine (A) broth. These were prepared as previously described (10) except that A broth contained 0.5% (wt/vol> arginine rather than 0.1% and that a modified U3 broth (U3/7.0), with pH raised from 6.2 to 7.0, was also used for isolation purposes (see below). The media used for characterization tests are as described below under the respective methods or in Results.
Isolation procedures. For the initial isolation attempts, small pieces of mucosa from various parts of the bovine alimentary tract were collected, pooled (without washing them free of adhering materials), and triturated in phosphate-buffered saline (pH 7.3). After filtration through a membrane filter (Millipore Corp.), of 450-nm average-pore diameter, four 10-fold dilutions of the filtrate were prepared in GS, U3, and A broths. The dilutions were incubated at 37°C and examined a t intervals for evidence of growth as indicated by a pH (color) change. One week later, irrespective of any color change, two further 10-fold (secondary) dilutions were made from each primary 'dilution into all three types of broth (GS, A, and U3), and these and the primary dilutions were incubated and examined at intervals for color change as before. All broth dilutions were incubated at 37°C for 4 weeks before being discarded. Four 10-fold dilutions were prepared in U3 broth from any broth dilutions showing color change, and drops of these dilutions were put on GS, U3, and 5% ox blood agar (BA) plates. These plates were incubated a t 37"C, the GS and U3 plates were incubated in 5% coz-95% Nz, the BA plates were incubated aerobically, and all were examined a t intervals for mycoplasmal or other bacterial colonies.
Rectal swabs or swabs taken from freshly voided feces were placed in U3 broth (swab samples). After 0.5 to 1.0 h, the swabs were removed, and the fluid was filtered and titrated as for the mucosal samples described above. For all later isolation attempts with alimentarytract and other tissues, the pieces of mucosa were not pooled but were treated individually, the triturated specimens and the swab samples were not filtered, and only U3 broth and U3 and BA plates were used.
Cultivation and purification. Mycoplasmas isolated by the above-mentioned procedure were subcultured in U3 broth or agar and incubated a t 37°C unless otherwise stated. The pH of the broth was later modified to pH 7.0 (U3/7.0), but the agar medium remained at pH 6.2. On solid medium, the organisms were grown in 5% C02-95% N, unless otherwise stated.
Isolates were purified by a "filter-cloning" procedure involving filtration of a broth culture through a membrane filter of 220 or 450 nm average-pore diameter (Millipore Corp.), inoculation of appropriately diluted filtrate on solid medium, and picking into broth of a single colony from the resultant growth; this whole procedure was then repeated twice.
Morphology. The morphologies of the isolates were examined using cells collected by centrifugation of broth cultures (2,000 x g for 15 min). Films of the deposit were fixed in methanol, stained with Gram or Giemsa stain, and examined by light microscopy. For direct examination with the electron microscope (Phillips EM 300, accelerating voltage of 80 kV), the culture deposit was applied to carboncollodion copper grids and negatively stained for about 30 s with 2% sodium phosphotungstate (pH 7.2). Some specimens were fixed prior to staining with 3% glutaraldehyde in 0.1 M phosphate buffer. Specimens for sectioning were fixed and stained, with and without ruthenium red, as previously described (11) . Filtration studies. Colony counts were performed on 7-day-old broth cultures before and after passage of separate portions through membrane filters of 650, 450, 220, and 100 nm average-pore diameters (Millipore Corp.) a t a positive pressure of 5-10 lb/in2 (34. 4 to 68.8 kN/m2).
DNA base composition. The deoxyribonucleic acid (DNA) was extracted and the guanine-pluscytosine (G+C) content was determined by the buoyant density method as previously described (12) . Horse serum was substituted for fetal calf serum in the U3 broth used to grow the organism.
Biochemical tests. The abilities of the strains to utilize glucose, arginine, and urea were investigated using as a basal medium the U3 broth from which both glucose (in the Hanks solution) and urea had been omitted. To this base was added one of the following substrates: 1% glucose (pH of medium adjusted to 7.8), 0.5% arginine (pH adjusted to 7.01, or 1% urea (pH adjusted to 6.2). Samples (2 ml) of these three different media were inoculated with 0.1 ml of a culture of the test mycoplasma in substrate-free U3 broth. The controls consisted of the substratefree basal medium (volume adjusted with distilled water) inoculated with the test mycoplasma as well as the three substrate-containing media, both uninoculated and inoculated with an appropriate control organism, namely Mycoplasma pulmonis strain J B for the glucose medium, Mycoplasma hominis strain PG21(H50) for the arginine medium, and Ureaplasma sp. strain T154/P for the urea medium. During incubation, a fall in pH of 0.5 unit or more in glucose broth or a rise of 0.5 unit or more in arginine or urea broth, relative to the controls, was taken to indicate utilization of the substrate.
Sterol requirement. The method used to determine the sterol requirement of each strain was based on that of Edward (41, except that serum-free U3 agar was used as the basal medium. To this was added bovine serum albumin (0.5%, wtlvol) and palmitic acid (10 pg/ml) plus either PPLO serum fraction (l%, vol/vol) or varying amounts of cholesterol (0 to 100 pglml).
Serological studies. A rabbit antiserum was prepared against strain Ilsley (clone A), which was grown in U3 broth because it failed to grow in a medium in which rabbit meat infusion and rabbit serum replaced Hartley digest broth and fetal calf serum, respectively. Pre-and postimmunization serum samples were tested against the Ilsley strain by the methods detailed below. Another antiserum prepared in a similar manner proved to be unsuitable because the preimmunization sample gave positive results with all three serological methods employed. An antiserum was then prepared by the same method against another strain (F376) that had also been purified by filter-cloning.
The test strains were examined serologically by the growth inhibition (GI) technique (31, the metabolism inhibition (MI) technique (21), and the indirect immunofluorescence (IFA) technique (19) by using fluorescein-labeled anti-rabbit serum (Nordic Diagnostics, Fraberg Ltd). For the Ilsley and other similar strains, the GI tests were performed on U3 and MRL (7) agar plates and the MI tests were performed in both U3/7.0 and 1% glucose-horse serum (HS) broth (15) using acid probction as the indicator of growth. Tests with other mycoplasmas were carried out as described elsewhere (15).
RESULTS
Isolation of mycoplasmas from the bovinealimentary tract: isolation of the first strain. The isolation of the first strain was made from pooled pieces of mucosa (see Materials and Methods) from the rumen, reticulum, omasum, abomasum, small intestine, and large intestine of an adult cow from Ilsley Dairy, Compton, England. After 24 h of incubation, alkaline pH changes were noted in the lower dilutions of the GS, A, and U3 primary broth dilutions; these changes became more marked in the U3 broth dilution by the third day. Apart from these, no further color changes were observed in any of the primary dilutions even after 4 weeks of incubation.
In the secondary dilutions (see Materials and Methods), after 2 weeks of incubation, color changes (equivalent to a pH decrease of about 0.7 unit) were observed in the U3 broths subinoculated from the lO-l, and lop3 primary dilutions of the GS and U3 broths and from the 10-l dilution of the A broths. No color changes were evident in the secondary dilutions made in GS or A broth. A drop of each of the U3 secondary-dilution cultures showing acid color change was placed on GS, U3, and BA plates. After 1 week of incubation, no mycoplasmal or other bacterial colonies were visible on the GS or BA plates, although on the latter, browning, which became more marked with prolonged incubation, developed under the area of the drops. On the U3 plates, however, colonies could be seen microscopically. These colonies enlarged by the next week, at which time they appeared as typical mycoplasmal colonies with well-defined centers. At this time, colonies were still not visible on the GS and BA plates.
A broth culture derived from the secondary U3 broth titrations, and representing a 10-5 dilution of the original mucosal filtrate, was inoculated at a lop6 dilution onto U3 agar. From this plate, a single colony was subsequently picked and transferred to U3 broth, and the resulting culture was then subjected to the filter-cloning procedure (see Materials and Methods). Two separate colonies were selected for cloning after the initial filtration of this culture, and the resulting thrice-cloned cultures derived from each colony were designated the Ilsley strain, clones A and B. The characterization of the two IlFley clones is given below.
Further isolations from cattle. Fecal-swab samples were obtained from eight cows from Ilsley Dairy and six cows from the Isolation Compound, Compton. Those from Ilsley Dairy were filtered before titration, and mycoplasmas were isolated from two of them (F376 and F383) at titers of lo3, lo4, and higher. The samples taken from the Isolation Compound were not filtered, and mycoplasmas were isolated from three of them (C31, C182, and C692) at titers of lo2, lo3, and lo3, respectively.
Tissues from various sites were obtained at autopsy from ten cows, six from Compton and four from the National Institute for Research in Dairying (NIRD), Reading, Berkshire. The samples were examined for the presence of 11-sley-like strains, and the results are given in Table 2 . Ilsley-like strains were isolated from four of the cows, two from Compton and two from NIRD. All isolations were from the alimentary tract posterior to and including the abomasum; isolates were also found in the bladder and vagina but not in the respiratory tract or udder. No isolations were made from the rumen (cf. AnaeropZasma spp. [17, 181).
The above-mentioned 22 isolates were subinoculated into U3/7.0 broth, and samples of the resulting cultures were stored at -70°C. Except for one fecal isolate, F376, each isolate gave positive reactions when tested against antiserum to the Ilsley strain by the IFA test. One isolate from each animal (976C0, 2995S1, B155S1, and fecal strains C31, C182, C692, and F383) was also tested, with positive results by the MI (titers L 1,024: homologous P 2,048) and GI tests. Isolate F376 gave negative results in these tests, and it was confirmed as serologically distinct from the Ilsley strain by reciprocal tests with rabbit antisera prepared against this isolate after its purification by filter-cloning. It was concluded that the Ilsley and serologically related strains, which also shared similar cultural and biological characteristics, represented a single MycopZasma species, and the two Ilsley clones were selected for further characterization studies.
Properties of the Ilsley strain: growth and cultural characteristics. When subcultured into U3 broth, the two clones of the Ilsley strain grew more rapidly than on primary isolation, and both pH (color) and opacity changes were evident after 4 to 5 days of incubation. Frequently, a slight alkaline color change preceded the main acid shift. After studies on pH effect (see below), the pH of the U3 broth was increased from 6.2 to 7.0, and in this medium (U3/ 7.0), growth produced a fall in pH of about 1.5 units. Growth in GS or A broth did not produce an obvious pH (color) change, but i n G S broth adjusted to pH 7.0, and in HS broth (15) (pH 7.3), a color change did occur, albeit less rapidly than in U3/7.0 broth.
Both clones grew slowly on HS and U3 agar but produced typical MycopZasma colonies ( Fig.  1 ) from small inocula after 1 week of incubation at 37°C. On GS agar, colonies usually developed below the surface of the agar rather than superficially and were evidenced by a brown discoloration of the medium. The growth of colonies within the agar appeared to depend on the agar concentration: GS agar contains 0.5% agarose, compared to 0.8% in the U3 plates, and when U3 plates were prepared with only 0.4% agarose, colonies then developed below the surface of the agar. After 2 weeks of incubation in 5% co,-95%
NZ, on U 3 agar, with pH adjusted to various levels, colonies appeared between pH 6 and pH 8 but not at pH 5. Optimal growth, as indicated by colony size, occurred between pH 6 and 7.
In studies of four different gaseous conditions (see Materials and Methods), colonies were visible under all conditions after 1 week of incubation; the largest (up to 40 pm in diameter) being on plates incubated anaerobically (H, without added CO,). After 2 weeks, however, the largest colonies (up to 290 pm in diameter) were on plates incubated anaerobically but with 10% added CO,. In the other parallel tests, colonies were up to 215 pm (anaerobic), up to 110 pm (5% CO, + N2), and up to 40 pm (aerobic) in diameter.
The effect of different incubation temperatures was studied in tests with U3/7.0 broths inoculated with 10-fold dilutions of cultures of the Ilsley clones. After 7 days, color change occurred to a titer of lo6 in broths incubated at 37"C, to lo5 at 35"C, and to lo2 at 30°C. After 28 days, the titers at 37, 35, and 30°C were all lo9, but at 42 and 22"C, no color change was visible in any of the dilutions. At 25"C, a slight color change occurred at the lowest dilution after 21 days.
Reversion studies. The U 3 broth used in the isolation procedures contained ampicillin and thallous acetate. When the Ilsley clones were each serially subcultured, to a level representing a lo-" dilution of the original, in U 3 broth free of these and other bacterial inhibitors and then five additional times on inhibitor-free U 3 agar, there was no colonial or cultural evidence of reversion to cell-walled bacterial forms. Furthermore, no morphological evidence of reversion was seen in these cultures either by light microscopic examination of smears or electron microscopic examination of sectioned culture deposits (see Fig. 5 ).
Biochemical characteristics. When incubated in the fluid medium for biochemical tests (see Materials and Methods), the Ilsley clones produced an acid change (about 1.5 pH units) in glucose medium and an alkaline change (0.7 unit) in arginine medium. In urea medium, there was only a slight acid change (< 0.7 unit) similar to that seen in control media free of substrates. The positive controls -strains of M . hominis, M. pulmonis, and Ureaplasma sp. -all produced the expected distinct pH changes in their appropriate media. In further tests, with basal medium containing varying amounts of arginine, the Ilsley clones produced only a slight acid color change (<0.6 unit) after 2 weeks of incubation in media containing 0.1 and 0.2% arginine, whereas with 0.5, 1.0, and 2.0% arginine, the alkaline shift became increasingly more marked (0.7 to 1.0 unit). However, these pH changes occurred more slowly than the acid changes seen in U3/7.0 broth control medium. In the 5% arginine medium, no color change occurred.
The two clones reduced tetrazolium in a solid medium incubated anaerobically but not aerobically. They did not produce "film and spots" after 2 weeks of incubation on U 3 or HS agar plus 10% egg yolk extract (5).
Sterol requirement. A washed suspension of each of the Ilsley clones produced no growth on basal sterol-free agar but produced dense growth with large colonies when fetal calf serum (20%, vol/vol) was added to this medium. The same inocula failed to grow on the sterolfree agar plus bovine serum albumin and palmitic acid alone, but there was very dense growth on the latter medium supplemented also with 5 or 2(2. pg of cholesterol per ml, somewhat less dense growth with 1 or 100 pg/ ml, and no growth with 0.2 pg/ml. The results indicated a sterol r'equirement supplied by 1 pg or more of cholesterol per ml in the presence of bovine serum albumin and palmitic acid.
In disc inhibition tests, growth of the Ilsley clones on agar was completely inhibited by digitonin (1.5%, wt/vol) but was not affected by sodium polyanethol sulfonate (5, 10, and 20%, wt/vol) which, like digitonin, is normally inhibitory for sterol-dependent mycoplasmas (6).
Filtration studies. A culture of strain Ilsley clone A contained 9.7 log,, colony-forming units (CFU) per ml before filtration, and, after filtra-tion of 1-ml samples through membrane filters of 650-nm, 450-nm, 220-nm, and 100-nm pore diameter, the counts were 9.0, 9.1, 3.8, and <1. 4 Morphology. Smears prepared from cultures of the Ilsley strain revealed gram-negative7 polymorphic structures which, after Giemsa staining, were seen to have the characteristics of mycoplasmas, consisting mainly of round or coccobacillary bodies with some smaller and larger ring forms also visible.
Direct examination with the electron microscope of fixed or unfixed culture deposits, negatively stained, revealed flask-or club-shaped bodies with well-defined blunt protuberances (Fig. 2) . Some of the bodies were elongated (Fig. 31 , and a number of branching forms were also observed.
Examination of thin sections with the electron microscope at low magnification confirmed the polymorphism of the mycoplasma cells, although it was less marked than in the negatively stained preparations. In preparations stained with uranyl acetate, the predominating shapes were round or oval, with a diameter in the order of 200 to 300 nm. However, flask or club shapes were evident, and some of these possessed terminal structures (Fig. 4) resembling those of Mycoplasma pneumoniae (2). In many cells, a more densely staining central core was visible, and in the elongated cells, the central core appeared to extend down the terminal structure.
Cells stained with ruthenium red (Fig. 5 ) were more rounded, and in these preparations a well-defined, triple-layered unit membrane was visible. The central core was more distinct in these preparations, and, in addition, a dense rod was frequently observed which may be the equivalent of the terminal structure that was seen in the uranyl acetate-stained sections. No material was visible outside the unit membrane.
Serological studies. The main serological method by which Ilsley strain was tested against all other available mycoplasmas was the MI test, supplemented by IFA and GI tests against a more restricted range of mycoplasmas. Overall, the Ilsley strain was compared serologically, in at least one test, with 58 other available Mycoplasmutales species or strains ( Table 1 ) and more exhaustively against the other known bovine mycoplasmas (7, 14, 15) as well as those species with closely similar morphological or biochemical properties (20) .
Metabolism inhibition tests. The Ilsley strain (clones A and B) was tested against antisera to 53 different mycoplasmas (50 named species and subspecies), representing all those for which antiserum was available (Table 1) and including sera for two Anaeroplasma species (16, 17) kindly provided by Isadore Robinson. Most of these gave negative results, but (P) . Bar represents 500 nm.
antisera to seven species showed some cross- reactivity with at least one of the Ilsley clones ( Table 3) . Of these, antiserum to Anaeroplasma abactoclasticum (strain 1611, Mycoplasma bovigenitalium, and M . dispar gave only slight titers, whereas those for M . canadense, M . felis, and M . gateae were relatively low in relation to homologous titers and were shown to be only one-way reactions by reciprocal tests of these species against Ilsley antiserum. The low-titer reaction with M . mycoides subsp. mycoides antiserum also proved to be one-way and moreover was not confirmed with a second antiserum to this species (see Table 3 ).
Reciprocal tests against Ilsley antiserum were also carried out with the @,her recognized bovine Mycoplasmatales species and with the only three recognized species having similar biochemical properties to Ilsley-like strains, namely M . capricolum, M . fermentans, and M . moatsii, and these too gave negative results ( Table 3) . Other mycoplasmas tested in this way, with negative results, included M . cynos, M . edwardii, M . molare, and M . putrefaciens which, like M . feliminutum, were not represented in the main tests because of unavailability of antisera. M . feliminutum, however, could not be checked in this way because of its inert metabolism.
Indirect immunofluorescence. Antiserum to strain Ilsley caused strong fluorescence when tested on colonies of either of the test clones A or B but gave negative results against each of the 14 currently recognized bovine Mycoplasmatales species (Table 1, for the same reason. An antiserum for M . felis was inhibitory to both Ilsley clones, but neither the preimmunization serum nor any other antiserum for this species was available for checking purposes. However, the reciprocal test of M . felis against strain Ilsley antiserum (see above) gave negative results.
In tests with antisera to the four Anaeroplasma strains, a slight reaction was observed with A . abactoclasticum non-sterol-requiring strain 161 but not with strain 6-1 of the same species or with A . bactoclasticum strains J R and 7LA.
DISCUSSION
The isolation of the Ilsley strain was fortuitous because the only effect noted in the primary titration of the pooled mucosal filtrate was an alkaline color change which was not seen in the secondary subcultures, where instead only a slight acidity developed in an initially acid medium. It was from these cultures that the Ilsley strain was cultivated on agar. It now appears that the initial alkaline reaction " NA, Not available.
Titer 1,024 against A. modicum (preinoculation serum also 1,024).
Except Anaeroplasma sp.
in the primary titrations was due to the alkalinity resulting from the inoculated tissue and was unconnected with the faint transient alkaline shift subsequently described when cloned organisms were grown in U3 broth.
There have been reports before of the isolation of mycoplasmas from bovine feces. M . bovis (formerly M . agalactiae subsp. bovis) and AcholepZasma ZaidZawii have been identified from the feces of experimentally infected and normal cattle, respectively (1, 131, and it is possible that these mycoplasmas could also have been present in the alimentary tract. However, the present report appears to be the first concerning the isolation of mycoplasmas from the abomasum and intestinal tracts of cattle, although strictly anaerobic anaeroplasmas have been found in the bovine rumen.
In all, one serologically distinct isolate (F376) and 21 other isolates serologically indistinguishable from the Ilsley strain were isolated from feces and the alimentary and urogenital tracts. The frequency of isolation of the Ilsleylike strains in our few isolation attempts suggest that this kind of mycoplasma is a common inhabitant of the alimentary tract from the abomasum to the rectum. Similar strains have not yet been isolated from the oropharynx, esophagus, rumen, reticulum, omasum, trachea, or lungs, even in animals having these organisms in the lower alimentary tract and vagina. The isolation of the Ilsley-like strains at titers of lo4 or higher from the vaginas of two cows was the first, indication that sites other than the lower alimentary tract could be colonized by these organisms. The mycoplasma was detected in the rectum of only one of these cows, and this may indicate that the urogenital tract represents a primary colonization site and not simply an area infected by fecal contamination.
The properties of the Ilsley strain indicate that this microorganism is quite distinct. It is slow growing but can attain a very high titer in broth culture (~1 0~~ organisms per ml). The optimal pH for growth is between 6.0 and 7.0, and although this strain can graw aerobically, it prefers reduced O2 and increased CO, conditions. The optimal temperature for growth of this strain is about 37"C, although it will grow, but progressively more slowly, down to 25°C. Like most Mycoplasma species, the Ilsley strain is inhibited by 1.5% digitonin, but it is insensitive to sodium polyanethol sulfonate at concentrations normally inhibitory to Mycoplasma species (6) . A particularly interesting property of this mycoplasma is that it is apparently able to utilize both glucose and arginine, a property shared by only three currently recognized species of Mycoplasma ( M . capricolum, M . fermentans, and M . moatsii). The morphology of the Ilsley strain as seen in electron micrographs is distinct from that of all other reported bovine mycoplasmas; however, this strain resembles both M . pneumoniae and M . gallisepticum in its flask or club shape and unusual terminal structures.
Although, as noted above, the Ilsley strain has some unusual features, its colonial and cultural characters, lack of a cell wall, failure to revert to cell wall forms, and low DNA base ratio (26. have not yet been isolated from the rumen, whereas all known anaeroplasmas have come from this site. (iv) The Ilsley strain is serologically distinct from the four Anaeroplasma strains by growth inhibition, metabolism inhibition, and immunofluorescence tests against antisera to these anaeroplasmas, except for a low-order cross-reaction between strain Ilsley and strain 161 of A . abactoclasticum . Reciprocal tests using strain Ilsley antiserum were not possible, for facilities to grow these strictly anaerobic Anaeroplasma strains were not available; however, strains Ilsley and 161 are clearly quite distinct taxonomically in view of their biological differences, including those already emphasized plus the discrepancy in their sterol requirement (17).
The presently described serological studies determined that strain Ilsley is distinct from 57 members of species, subspecies, or serotypes of the order Mycoplasmatales , including all known bovine Mycoplasma species and all species with similar biochemical and cultural characteristics. The cross-reactions noted with seven species in the MI test (Table 3) were considered to be insignificant for two reasons. (i) They were low-titer reactions and were either shown to be one-way by reciprocal tests or were not confirmed by the use of a second antiserum or by other tests. An exception to this was in the case of M . felis, where the one available antiserum inhibited strain Ilsley in both inhibition tests; there were, however, no reciprocal reactions by either test and no reactions with the IFA tests. (ii) The biological characters of these seven species were quite distinct from those of the Ilsley strain. Since the 57 mycoplasmas studied include virtually all the relevant named Mycoplasma species required to be tested for taxonomic purposes (20) , it is concluded that the Ilsley strain and the 21 related isolates represent a new species, for which the name Mycoplasma alvi is proposed (al'vi. L. n. aluus bowel, womb, stomach; L.
gen. n. alui of the bowel). Strain Ilsley is designated the type strain of this species, and a culture of clone A of this strain has been deposited in the National Collection of Type Cultures under the number 10157.
Although strain F376 possessed cultural, biological, and morphological characteristics similar to those of the Ilsley strain, it differed from the Ilsley strain serologically and in possessing a G+C ratio of 27.3 mol% (compared with 26.4 mol% for the Ilsley strain). Although this suggests that strain F376 may be a separate species, it would be unwise at present to treat it as such without additional investigation.
